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Abstract 
The Department of Civil & Structural Engineering at the Universiti Kebangsaan Malaysia (UKM) offers two Civil Engineering 
undergraduate programmes. This study is to evaluate the achievement of Programme Educational Objectives (PEOs) by indirect 
assessment consists of parents, alumni and employer surveys, while the Programme Outcomes (POs) is done by surveys on 
graduating students, industrial training employers, alumni and industry employers. The scores used for the surveys are on a scale 
of 1 to 5.  Generally, the results for PEOs and POs from the surveys indicated most of the ratings are between 3 and 5. This is an 
indication that the PEOs specified for the programme are achieved.  
Keywords: Programme Education Objectives, Programme Outcomes, Indirect Assessment, Undergraduate Programme, Civil Engineering 
Programme; 
1. Introduction 
The Department of Civil & Structural Engineering is one of five departments at the Faculty Engineering and 
Built Environment, Universiti Kebangsaan Malaysia, offering Bachelor of Civil & Structural Engineering and 
Bachelor of Civil & Environmental Engineering for undergraduate students. The department strives to provide 
quality education and prepares students for various fields in the construction industry, commerce and academia.  The 
comprehensive and innovative course contents and teaching techniques are designed towards expanding the frontiers 
of learning and inculcating a probing mind by implementing outcome-based education.  Students are trained to 
develop into multi-skilled professionals possessing mental, intellectual and emotional fortitude to succeed. 
Evaluating the Programme Educational Objectives (PEOs) and Programme Outcomes (POs) of both programmes 
will show that the Civil & Structural Engineering Department strives to continually pursue its commitment to 
provide high quality engineering education. Improvements made in the curriculum, the delivery and assessment 
reflect the needs of the stakeholders (students, parents, alumni, employers and nations) and industry are fulfilled. 
This paper is thus prepared to assess the achievement of PEOs and POs for both programmes. 
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2. Programme Educational Objectives (PEO) 
Realising the needs and requirements of the stakeholders, both programmes have underlined long-term objectives 
for all students to be achieved within 3 to 5 years upon graduation. The latest discussion on reviewing PEOs 
development was done in January 2009. The current PEOs are presently reduced to four so that it is achievable, and 
the performance indicator measurable. Taking into consideration comments from Engineering Accreditation Council 
(EAC) panel visit in 2008, the PEOs for the programme have been reviewed and consolidated in 2009 into four 
Programme Educational Objectives. PEOs for both Civil & Structural and Civil and Environmental Engineering 
Programmes are distinguished by their own specific specialization fields. Improved performance indicators are 
incorporated such that the PEO achievements are measurable within 3 to 5 years upon graduation (EAC Manual, 
2008). The following are the latest PEO statements, detailed descriptions and their performance indicators for the 
current PEOs. 
PEO 1 An engineer who develops career in Civil Engineering with specialization in environmental/structural field.   
He/she should be a competent engineer with a strong understanding of fundamental engineering knowledge. 
During the engineering practice he/she will uphold the Malay Language as a language of knowledge in the 
engineering field while having the ability to communicate in English, which is in line with UKM’s mission to be the 
premier university that affirms and promotes the value of the Malay Language while globalising knowledge through 
the framework of the national culture. This is a unique feature of the programme at UKM, which can be considered 
to be a special niche that differentiates UKM’s programme from other universities. The performance indicator is to 
achieve at least 5% of the graduate involved in specialised field within 3 to 5 years upon graduation. Another 
indicator for a successful engineer is achieving 5% of the graduate having senior positions. PEO1 also acknowledge 
the requirement of producing leaders as indicated by 5% of the graduates who will become project leaders in their 
respective organisations, which is actually in line with the vision of the UKM which is committed to be the leading 
university that pioneers innovations in creating a dynamic, knowledgeable and ethical society. 
PEO 2 An engineer who obtains and maintains professional status with Professional Bodies (e.g. Board of 
Engineers Malaysia, BEM).  
He/she should possess professional attitudes and ethics necessary in fulfilling his/her responsibilities towards the 
Creator, client and the society, which is responding to the philosophy of the university. The performance indicator 
for PEO2 are to achieve 5% of graduates obtained  professional engineering status after 6 years, 10% obtained  
professional engineering status after 10 years, 10% registered as specialist consultant and 30% registered as 
membership in international bodies. 
PEO 3 An engineer who pursues lifelong-learning and advance knowledge.  
This is directly linked to UKM’s position as a Research University as identified by the Government of Malaysia 
for research on engineering problems and innovation. The performance indicators for PEO3 are to achieve 10 % of 
graduates pursue academic career, another 10% pursue postgraduate studies/second degree and 5% involve in 
academic publications. 
PEO 4 An engineer who is able to progress to the regional & international work environment.  
It is corresponding to the mission of the university. The performance indicator to assess achievement of PEO4 are 
10% of the graduates employed in international companies/ international projects, and 5% work overseas to be 
achieved within 3 to 5 years upon graduation. 
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3. Programme Outcomes (PO) 
It is a basic requirement stipulated in the EAC Manual that in addition to a solid foundation in mathematics and 
the engineering sciences, the curriculum offered by any engineering programme must include sequences of related 
courses (EAC Manual, 2008). There are also requirements for non-technical courses such as Management, Ethics, 
Computing, Business Studies, Communication Skills, and Co-Curriculum to ensure more well-rounded graduates as 
required by the university.  Consolidation of twelve POs to ten was made in July 2009. The new POs are being 
established to acknowledge the changes made to the PEO and to acknowledge the level of domain, i.e. cognitive, 
psychomotor, and affective (EAC Manual, 2008 & MQF Manual 2009). The latest POs are developed to cater for 
various current needs as shown in Table 1. 
Table 1 Programme Outcomes (POs) for Civil & Structural and Civil & Environmental Engineering Programmes 
KNOWLEDGE COMPONENTS DOMAIN 
PO1 Has adequate background knowledge and able to apply it 
COGNITIVE 
PO2 Has the ability to undertake engineering problem identification and provide solutions 
PO3 Has the ability to design a Civil and Structural or Environmental Engineering project 
within social and environmental constraints 
PO4 Is able to behave professionally and practice moral ethics 
PO10 Has the ability to adopt elements of construction project management, asset 
management, public policy, administration, business and entrepreneurship.  
SKILLS AND OTHER ATTRIBUTES  
PO5 Has the ability to design and conduct experiments, as well as to analyze and interpret 
data. 
PSYCOMOTOR 
PO6 Has the ability to use the techniques, skills and modern engineering tools necessary for 
civil engineering practice. 
PO7 Has the ability to convey spoken or written ideas not only with engineers but also with 
community. 
AFFECTIVE PO8 Has the ability to function effectively as an individual and in group with capacity to be 
a leader or manager as well as effective team member. 
PO9 Recognizes the needs of life-long learning  
4. Achievement of PEOs 
The evaluation of the achievement of PEOs for both programmes consists of various components: 
• Evaluation to determine achievement through a survey of the parents 
• Evaluation to determine achievement involving a survey of the alumni 
• Evaluation to determine achievement through a survey of companies who employ the graduates. 
Parents’ Survey 
A survey was conducted in February 2010 to seek parents’ views and comments on PEO. Figure 1 to 3 show that 
almost 50% of parents expected their children to be working as civil engineers, and almost 40% favoured for further 
studies. This is consistent with the PEO1, PEO2 and PEO3. Communication skills in Bahasa Malaysia improved 
from first year towards the final year. However, communication skills in English remain the same and thus, need 
improvement for PEO4. For leadership quality, most parents agree that their children demonstrated good quality, 
which refer to PEO1. Approximately 60 to 70% of parents agree that their children are aware of current issues as 
referred to PEO3. 
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Figure 1 Parents survey of 1st and 2nd year students in 2009 
 
Figure 2 Parents survey of 3rd year students in 2009 
 
Figure 3 Parents survey of 4th year students in 2009 Alumni and Employer Survey 
The latest survey on PEO achievement as perceived by alumni who graduated in 2009 of the Civil & Structural 
Engineering Department was conducted in January 2010. The result from the survey is presented in Figure 4. The 
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scores are on a scale of 1 to 5, with 1 representing very weak competency and 5 representing very strong 
competency. The results of the survey show that the general performance of the students is good since most of the 
ratings were between 3 and 5. This is an indication that the PEOs specified for the programme are generally 
achieved.  
 
Figure 4 Achievements of PEOs of the alumni graduated in 2009 
Achievement of PEOs as perceived by the alumni who graduated in 2006 and 2007, and civil engineering 
employers for civil engineering graduates between 1996 and 2002 are illustrated in Figures 5 and 6. To improve the 
effectiveness of the programme, the department academic members had conducted meetings regularly to evaluate 
the curriculum content and initiate actions based on the evaluation of the survey results. These activities include the 
review of course requirements, curriculum hours, electives and new course proposals and analysis of the periodic 
survey results. In addition, the committee paid attention to faculty observations of student performance and course 
prerequisites. 
 
Figure 5 Achievement of PEOs perceived by Civil Engineering Alumni who graduated between 2006 and 2007 
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Figure 6 Achievement of PEOs perceived by Employers of the Civil Engineering Graduates between 1996 and 2002 
5. Achievement of POs 
During teaching and learning process, one of an important aspect of outcome-based education is using the 
appropriate method for assessing students’ achievement (Ben-David, 1991). Indirect assessment may train students 
to be responsible to monitor self-capability and self-achievement (Boud & Holmes, 1981), thus similarly in 
evaluating an individual programme. The indirect assessment for the achievement of POs for both programmes 
consists of various components: 
• Evaluation to determine achievement involving a survey on the graduating students exit survey 
• Evaluation to determine achievement involving a survey on the alumni 
• Evaluation to determine achievement through a survey of companies who employ the graduates. 
• Evaluation to determine achievement through a survey of industrial training employers. 
Graduating Student Exit Survey 
The survey consisted of items pertaining to choice of jobs and self-assessment of abilities on several attributes 
stated in the PO. In addition to numerical ratings, the surveys also elicited open-ended responses to a question 
pertaining to improve teaching and learning process of the department. The results from the surveys for the Civil & 
Structural Engineering Department exiting graduates in August 2009 are presented in Figures 7 and 8. The scores 
are on a scale of 1 to 5, with 1 representing very weak competency and 5 representing very strong competency for 
both programmes. The results show that the general performance of the students is good since most of the ratings 
were between 3 and 5. This is an indication that the POs specified for the programme are generally achieved.  
 
Figure 7 Achievement of POs as perceived by exiting graduates in 2009 for Civil and Structural Engineering Programme 
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Figure 8 Achievement of POs as perceived by exiting graduates in 2009 for Civil and Environmental Engineering Programme 
Alumni Survey 
Alumni survey was conducted in January 2010 amongst the alumni who graduated in 2009. The self-assessment 
result from the survey is presented in Figure 9. The scores are on a scale of 1 to 5, with 1 representing very weak 
competency and 5 representing very strong competency. The results of the survey show that the general 
performance of the students is good since most of the ratings were between 3 and 5. This is an indication that the 
PEOs specified for the programme are generally achieved.  
 
Figure 9 Achievements of POs as perceived by the alumni graduated in 2009 
Employers Survey 
The Department of Civil and Structural Engineering distributed questionnaires to the companies that employed 
the graduates in 2006. The objective of the survey was to obtain the employers’ opinion regarding the quality of 
graduates. Among a list of 50 possible contacts, 18 responded to the survey. The sample consisted of a variety of 
companies including contractors, developers and consulting firms. The results of the survey indicated that the 
employers are satisfied with the graduates.  All respondents rated the quality of the department graduates as above 
average with a rating of 3 to 4, on a scale of 1 to 5, with 1 being poor and 5 being excellent. The survey results are 
shown in Figure 10.  
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Figure 10 Achievement of POs as perceived by Employers who employ students graduating in 2006 
Industrial Training Employer Survey 
At the end of the sixth semester, it is compulsory for students to undergo industrial training at designated 
industries for a period of ten weeks. The industries where the students were attached include large and medium-
sized companies and corporate bodies such as Gamuda Berhad, Jurutera Perunding Zaaba, Sepakat Setia Perunding, 
Gue & Partners etc. Figures 11 to 13 show the POs performance of students in Civil and Structural Engineering and 
Civil and Environmental Engineering undergone industrial training in the years 2009, 2008 and 2007 respectively. 
The results of the surveys show that the general performance of the students is good since most of the ratings were 
between 3 and 5. This is an indication that the POs specified for the Industrial Training attachment programme are 
generally achieved.  
Even though the POs are strictly at course-level, the fact that most of the attributes are directly related to 
programme-level outcomes and being assessed by employers, the results are very useful indication of the attainment 
of the programme-level outcomes after 3 years of study. 
 
Figure 11 Performance of 56 students of Civil and Structural Engineering and Civil and Environmental Engineering students as perceived by 
industrial training employer for the year 2009 
 
Figure 12 Performance of 106 students of Civil and Structural Engineering and Civil and Environmental Engineering students as perceived by 
industrial training employer for the year 2008 
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Figure 13 Performance of 103 students of Civil and Structural Engineering and Civil and Environmental Engineering students as perceived by 
industrial training employer for the year 2007 
6. Conclusions 
Generally, the results for PEOs from the surveys indicated that most of the ratings are between 3 and 5. This is an 
indication that the PEOs specified for the programme are generally achieved. Similarly, the results for PEOs from 
the surveys indicated that almost the same ratings between 3 and 5, indicating that most POs are generally achieved. 
For continuous quality improvements, there are still some teaching and learning methods that can be improved to 
both programmes to enhance the quality of teaching and learning environment, and thus, improving the achievement 
of PEOs and POs. 
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